Bubble template fabrication of chitosan/poly(vinyl alcohol) sponges for wound dressing applications.
The present investigation involves the synthesis of chitosan based composite sponges in view of their applications in wound dressing, antibacterial and haemostatic. A facile CO2 bubbles template freeze-drying method was developed for the fabrication of macroporous chitosan-poly(vinyl alcohol) (PVA) composite sponges with a typical porosity of 50% and pore size of 100-300 μm. Effects of the content of cross-linking agent and PVA on morphology, mechanical properties, water uptake and moisture permeability were examined. The macroporous chitosan/PVA composite sponges exhibited an enhanced water absorption capacity over those reported microporous chitosan sponges prepared using traditional free-drying methods. Improved strength and flexibility of the chitosan sponges were observed with the presence of PVA. Further, the antibacterial and haemostatic activities have been also demonstrated. The chitosan/PVA composite sponges showed higher haemostatic activity than pure chitosan sponges and solutions. Erythrocytes cells bind first to the surface of chitosan polymer in the sponges and then promote the binding with other cells in the solution. The chitosan/PVA sponges of high liquid absorbing, appropriate moisture permeability, antimicrobial property and unique haemostatic behavior can be used for wound dressing applications.